Surface and Atmospheric Radiation
Budget (SARB)
FSW - Clear Sky Surface Albedo

The Langley SARB Group:

David Rutan, Tom Charlock, Fred Rose,
Lisa Coleman, Tom Caldwell, Scott Zentz,
Se1j1 Kato, Wenying Su,

(+ Many more outside Langley)

e, | httpi//www-cave.larc.nasa.gov/cave/stc_albedo.html
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What 1s an FSW albedo?

CERES Flow Chart

SARB Motto:
Eschew obfuscation.

FSW

%d CERES Data product)

Subsystem-6 output or

“Monthly Gridded Single
Satellite Fluxes and
Clouds” ->FSW
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Quick Primer On SARB Surface Albedo

For a Footprint

Input to Langley Fu & Liou
Spectral Albedo: a,

*FLUTS — Lookup table developed from Fu & Liou Radiation transfer model.
Oy, = 1, cldy)

*COART — Lookup table developed from Z. Jin Coupled Ocean and Atmospheric Radiation.
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From CRS to FSW

Surface Albedo
CERES SSF

Clouds & Radiative Swath

MOA (CRS*) Fluxes (5 Levels)
Aerosols *Includes complete SSF.
Etc. etc. etc. ...

FSW

= Collect in 1 degree CERES grid boxes.
- Average spatially.

—~Output 5 zonal bands per file per month.
- Include only hour boxes (1-744) with observations.

(No temporal modeling. Month’s worth of hour boxes.)
-1 FSW ~ 50Mbytes

A global data set requires ~ 1 Gbytes.(compressed HDF)

W gy,
iy

L
\}N%; .
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First SARB “Gridded” Product
- SARB Group (Fred & Scott) have subset the FSW,
averaged over the month, and pieced together files.
- Find tables of statistics/plots of all subset variables at:
http://asd-www.larc.nasa.gov/sarb/fsw_plots.html

Window Flux, TOA, Untuned, All Sky Surface to S00mb Flux Convergence SW Full Sky

50 57 64 N 78 85 92 99 106 113 120 0 10 20 30 40 50 60 70 80 90 100
Mean = 69.18 Mean = 55.02
Stddev= 1574 Stddev=24.06
Count = 44012
Wed Apr 13 11:13:35 2005

Count = 43093
 Editionzt_015020.2000052. 2.3 3vg

ESisab-clzaniziF SWinputs CER_FSWE_Tera-FI F-MOBIS.

Wed Apr 13 110732
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FSW Albedo Maps

- Extracted, modeled, clear sky, untuned, up and down
surface fluxes from SARB , FSW subset files.
- Calculated sky surface albedo.

(not the input surface albedo but under clear sky will be close)
- Created global, monthly, ASCII data files.
- Filter for extremely low solar zenith angle.
- Added diurnal model coetficient and snow flag.
- Created a web page to explain and make this
“product” available.
- Currently 58 months available.
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Data File

Monthly mean clear sky surface albedo
Satellite=Terra; Instrument=FM1; Date=2000/05

Albedo; Cos(SZA); D-value; Snow/lce
Flag
0.469 0.326 0.200 1

0.469 0.326 0.200 1 Data in each 1 degree orid box 1s
0.469 0.326 0.200 1 | for mean solar zenith angle for

0.4690.3260.2001 | the month for footprints averaged
0.469 0.326 0.200 1

0.469 0.326 0.200 1 | 1n that grid box.

0.469 0.326 0.200 1

g'f".a.? .().'326 b0t Snow flag based on std dev of

....... albedo for mean IGBP grid over
the globe.
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Diurnal Modeling

SARB uses a single parameter function for diurnal
modeling of broadband surface albedo:

A, = Ay(1+d)/(1+2dug)*
Where d = {(IGBP surface scene type)

d value sources include literature and CARE helicopter
experiment, modeling.

Does not apply to ocean albedos.

(*Briegleb et al. 1985, Dickenson, 1983.)
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Overview

@/ NATIONAL AERONAUTICS ‘ Monthly Mean Surface Albedo From ‘ HASA LANGLEY

Web Site
Tool to plot data

NATIONAL AERONAUTICS ;
@/ AND SPACE ADMINISTRATION ‘ Surface Albelo;

AND SPACE ADMINISTRATION & RESEARCH CEWTER H HASA LANGLEY

S T T CERES/SARB Calculations SCENCE DIRECTORATE . RESEARCH CENTER
SCIENCE DIRECTORATE ' BESEARCHICENTER ISR

EXPLORE DISCONER: UNBERSTAND: i SCIENCE DIRECTORATE

FSW Monthly Mean Clear Sky
EXPLORE. DISCOVER. UNDERSTAND.

{Homie | Stirface Observations | CERES CREData ™| CERES ESE Data i Profiles Dsef Links T o = NSRRI e e T

PLOT GLOBAL, MONTHLY MEAN, CLEAR SKY, SURFACE ALBEDO FROM FSW
Choose among the dates listed below and click PLOT.

Cos(SZA) May, 2000 (TERRA FM1)
SARBSwface  (n this page one finds links to the Clouds and the Earth’s Radiant

‘Alhedo Data are for grid-box averaged footprint averaged over a month, there is no temporal modeling done,
Albes Energy System (CERES) Surface and Atmospheric Radiation W v ot Bini e Saiaetions

_ Budget (SARB) monthly mean values of surface albedo derived =
5 from global calculations of the Earth’s energy budget. 8;

escription
) B Plot Clear|
Clear SKky Surface Albedo: May 2000, (TERRA FM1) 04 5
Ocean Albedo
Clear Sky Surface Albedo: 2001/03 (Terra)

d-Value c e

Access Data

Plot Albedo
aps

Q 8 16 24 32 40 48 56 64 T2 80
Surface Albedo

Click on one of the images or the links to the left for explanation
of data preducts listed here.

HOW TO ACCESS SARB CLEAR SKY MONTHLY MEAN ALBEDO MAPS

W FTF access to dute:
= M aps can be easily accessed via anonymous ftp.
- . >ftp wrarw-cave larc.nasa.gov
Responsible NASA Ol'fw.lal. Dr. Thamas Charlock MName ANONYMOUS
Data/Weh Questions: David Ruran o - P d: 1 il add 4
Last Updated: 2005/09/21 escripton assword: (complete e-mai ress as password)
NASA Privacy ftped public/cave/FSW falbedo_sfc
5 L ftpls (sometimes from a 3UN one needs to type "Is -1" to see files)
i ity sean cus(S2A) iven in nep (given 3n file) Oeeandliedo | fip>get FSW_CirSfeAlo E2C.200005 dat
0s(SZA) of nodeled albedo o —} fipequit
cene dependent_adjustment coefficient (given in file)
= (note: adjustnent using this method are valid nly for land surfaces)
Since the § ARB processing does notuse this methedology for determining ocean swiace elbedo the . To access data using your browser click here
d-velues for ocean are set to - 999. A separate method for dealing with the diurnal modeling of ocean — .
albedo is given here. Duatu file format:
. ) Access Dara Data files are ascii, written using a fortran format of "(3£10.3,i6)". Each file contains three header lines
eferences _ efining the datasource and each column. This is followeed by four columns of data 84800(=360%180)1ines
Briegleb, B.P., P. Minnis, V. Ramanathan, and E. Harrison, 1985: Comparison of Regional Clear—Sky long. Latitude and longitude are implicit in the line index where:
“Albedos Inferred from Sateliite Observations and Models Comparisons, 1. Clm. Appl. Meteor., 25, line 1 is 89.517, -179.5%W
s Hothlbedo  line 351 i5 55.5M, - 179.5W efc. ..
Dickenson, R.E., 1983: Land surface parcesses and climate - surface albedos and energy balance. [ For example:
Advanc. in Geophys. 25, 305-353.
IGBP Mup: ) Menthly mean clear sky surface albedo
The International Geosphere Biosphere Programme (IGBF) developed aset of 17 surface Satellite=Terra; Instrument=FMl; Date=2000/05
scene types and 15 available viathe USGS on a 1km basis. The map was subsequently reduced iy Albedo; Cos(8ZR); D-value; Snow/Ice Flag
in spatial resolution (1o 1/6 degres) and scene types (Tundra, Fresh Snow and Sealce) were : (%] L3268 0.20
added to provide necessary input information for the radiation transfer being run by the 0. 469 0.326 S200
SARB group beneath the CERES footprints. (For a more detailed discussion on the 0.469 0.326 0.200 1
developement of the SARR version of the IGRP types for use in CERES processing see the 0. 469 0,326 0.200 1
Surface nronerties descrintion nage.) For nurnoses here, it was azain reduced in spatial 0.469 0.326 0.200 1
0.469 0.328 0.200 1
b 0.469 0.326 0.200 1
ctail on eac parameter Pesmae R

Description of data files

ttp://www-cave.larc.nasa.gov/cave/sfc albedo.htm
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Multi-Year Analysis

-~ Time period is from March 2000 through December 2004.
-Have “moved” data to overhead sun using given d-values.
- Look at canonical mean months and standard deviation.

-~ Consider correlation with climate indices.

(Ideally for ocean on should use the COART Ocean albedo lookup table.)

el gy,
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g 8 16 24 32 40 48 56 64 T2 80
y = Surface Albedo _ O ez. _
0 r
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Tropical Monthly Standard Deviations
AI’l

Janua

T
1 F

0.00 0.02 004 0.06 0.08 0.10 0.00 0.02 0.04 0.06 0.08 .10
Surface Albado Standard Deviatlon Surface Albedo Standard Deviation

Jul _ October

0.00 0.02 004 0.06 0.08 0.10 0.00 0.02 004 0.05 0.08 0.10
Surface Albedo Standard Deviatlon Surface Albedo Standard Deviatlon
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Sahel Rainfall Index

S5AH
dafe b oo o opw

200003  ° = 0 0 2004/12

-0.50 -0.45 -0.30 015 000 015 0.30 0.45 060 -020 -0.15 010 005 000 005 010 015 020

Correlation SAH w/ Albedo anomaly Composite Albedo anomaly: - SAH
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North Atlantic Oscillation
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Correlation NAO w/ S00mb anomaly Correlation NAO w/ Albedo anomaly
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PMA
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Paciﬁc North America Qscillation

2000/03 10

January

Correlation: PNA w/ 500mb anomaly

050 -045 030 045 000 045 020 045 0.60

Correlation: PNA w/ albedo anomaly
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PNA (Surface Temperature)

PNA
ke Lo oo

10 o 40
2000/03

2004/12

-020 0.15 0.10 005 000 005 0.10 015 020
Correlation: PNA w/ T, anomaly = Composite Albedo anomaly: + PNA
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INAYA Summary

- From CERES FSW files developed a data base of global,
monthly mean, clear sky, surface albedo maps.
- Developed web site for release of the data:

http://www-cave.larc.nasa.gov/cave/sfc albedo.html

-~ Canonical mean/std dev maps give comprehensive
description of annual cycle of snow and its variability

— Comparison to climate indices shows some correlation with
PNA and NAO oscillations and NH snow.

-~ Sahel rainfall record hints at a correlation but doesn’t pick
up all variability seen 1n standard deviation maps.

s
\}5&\\\- -

wy, (Still not sure what “FSW? stands for.)
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Southern Oscillation Index

=
Composite Map, FSW Clear Sic Alb w/ Pos S0I

Correlation costificient, FSW Clear Sfc Alb v. SOI

-
060 045 -030 -015 QOO0 0.15 0.30 0.45 0.60
Correlation Coefficlent
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020 -0.15 -0.10 -0.05 000 005 010 045 020
Surface Albedo Anomaly
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Extra - South West Monsoon

Sauth West Monsoon Index

050

045

-0.30

-015 Q.00 0.15
Correlatlon Coefficlent

40

Q.20

2004/12

Correlation coeflicient, FSW Clear Sic Alb v. 5W Monsoon

0.60

Composite Map, FSW Clear Sfc Alb w/ Pos SW Monsoon

Composite Map, FSW Clear Sfe Alb w/ Neg SW Monsoon

-020 -0.15 0.10 005 000 0.05 0.10 0.15 020
Surface Albedo Anomaly
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Extra- Snow Flag validation

FSW Snow v Alb Threshold Flag
(FSW Snow - Black Line; Alb Thresh Snow - Red Circle)

FRK pau EON TEBL DRA GWHN
Snow Snow Snow
k] Toa Taa
Wa Wa Wa
o oW oW o oW 0w
warmh warh warh
E13 Ezq Ez2
Snow Snow Snow
e [ - Ha Ha
o oW oW o oW 0w
warmh warh warh
KWA MLO SAM
Snow Snow Snow
Ton Ton Tom
Wa Wa Wa
o oW oW o oW 0w
warmh warh warh
EAR SPL =110} FLO TAT Agp
Sriow Sriow o Snow Snow Snow
Tan Tan k] Ton Ton Tom
Hal Ha Wa Wa Wa Wa
TR IR IR o oW oW o oW 0w
warmh warmh warmh warmh warh warh
a7 GYN NTA PAY LIN SEQ
Sriow Sriow o Snow Snow Snow
T“E T“E T“E o o o
Ha Ha [ o] Wa Wa Wa
TR IR IR o oW oW o oW 0w
warmh warmh warmh warmh warh warh
DA, LaL TAM cov 89y CAE
Sriow Sriow o Snow Snow Snow
Tan Tan o Ton Ton Tom
mm mm mm ) ) )
TR IR IR o oW oW o oW 0w
warmh warmh warmh warmh warh warh
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Extra - Albedo Validation (by CAVE Site)

Sfc Alb, No Snhow Sfc Alb, Snow

Q[T 100
: All ] [ Al
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000 005 010 Q.15 020 0.25 0.30 Q00 020 040 060 022 1.00
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1} 8 16 24 32 40 48 56 64 T2 80
Surface Albeda

_‘ _

d-value

Snow/Ice
Flag

(no modeling)

a 8 16 24 32 40 48 56 64 T2 80
Surface Albedo
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SARB/CRS Validation at South Pole

Terra Jun 2003 Aqua Jun 2003
Cown LW Flux at Surface Cown LW Flux at Surface
JEL) " ':1IE'E.r' E-l-'.'l.: T T | as0 . ':1IE'E.F E-I-'.'l.: T | |
+ - Parly Clowdy + - Parlv Clowdy
= o | - Cereas _ _ ag b - Owercasi |
g o 0 - g 20l -
; :
O 2001 —~ O A0 -
2 2
f’il 130 u-.'.:- . P 150 * -
2 2 i
= 10l - A 100 1 ¥ .
= 1 1 1 1 1 o0 l l 1 ] ]
w0 1w 1530 AN 2500 A0 A4 S0 100 180 200 250 Ao aso
CANE Cs Sie LW Dovesn |WmM-2) CANE O Sie LW Dovsn [WmM- 2)
Cloud Fraction # FPs
Total Clear Overcast DLF Bias
Terra 142 12(10%) 21 15Wm-2
Aqua 116  83(70%) 0 5Wm-2
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